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Background
• In 2001, Texas Emissions Reduction Plan in Senate Bill 5 
was passed.
• This bill targeted the sources not currently regulated by 
state law for emissions.
• Important part of this law was to evaluate the performance 
of the new residential and commercial construction based 
on the International Energy Conservation Code (IECC 
2000/2001).
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In order to quantify the reduction of NOx emissions 
due to the implementation of IECC 2000/2001 
Supplement for new residential construction:
• Single and Multifamily simulation models.
• Typical layout and HVAC systems.
• Published characteristics from the National 
Association of Home Builders for 1999 as 
base case.
• Measured hourly weather data for nine Texas 
locations from National Oceanic and 
Atmospheric Administration (NOAA) for 1999.
Single-family
Multi-family
Methodology
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OVERVIEW:
SINGLE-FAMILY CHARACTERICS (base case, NAHB 1999)
Methodology
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NAHB NAHB
Required Data (East Texas) (West Texas)
Year 1999 1999
Floor Area (ft2) 2548 2426
Wall height(ft) 8.8 9.2
13.99 14.18
Wall R-value (hr. ft2.degF/Btu) (Combined R) (Combined R)
Envelope Roof/Ceiling R-value (hr. tt2.degF/Btu) 27.08 26.75
13.8% 20.6%
Window area (%) (16.4 units of windows) (24.9 units ofwindows)
1.11 0.87
Glazing U-factor (Btu/hr. ft2.degF)
SHGC 0.71 0.66
Building
AFUE (Gas-fired or oil-fired furnace < 225,000
Btu/hr) 80% 80%
Mechanical
Systems and
Equipment SEER (Air-cooled air conditioners and heat pumps
cooling mode < 65,000 Btu/hr cooling capacity) 12 12
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Methodology
OVERVIEW:
MULTI-FAMILY CHARACTERICS (base case, NAHB 1999)
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NAHB
Required Data (West South Central)
Year 1999
Floor Area (ft2) 1009
8.4 (1st)
Wall height(ft) 8.3 (2nd)
21.4
(Combined
Envelope Wall R-value (hr. ft2.degF/Btu) R)
Roof/Ceiling R-value (hr. ft2.degF/Btu) 36.1
7.5%
Windcm area (%) (5.3 units)
Glazing U-factor (Btu/hr. fe.degF) 0.75
SHGC 0.61
Building
AFUE (Gas-fired or oil-fired furnace < 225,000
Btu/h) 80%
Mechanical
Systems and
Equipment SEER (Air-cooled air conditioners and heat pumps
cooling mode < 65,000 Btu/h cooling capacity) 12
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From the above for Harris county (Climate zone 3):
• The square footage of the simulated house is the 
same as the pre-code house.
• The window is area is fixed at 18% of the conditioned 
floor area according to Chapter 4 of IECC.
• The internal heat gains for the code simulations are 
also fixed at 3000 Btu/hr for single family and 1500 
Btu/hr for multifamily.
Glazing 
properties 
Envelope 
properties 
Minimum HVAC 
efficiencies County Building Characteristics U-
factor SHGC 
Wall   
R-value 
Roof    
R-value 
Cooling 
(SEER) 
Heating 
(AFUE) 
NAHB 1999 1.11 0.71 14 27 12 80% 
Harris IECC 2000/2001 
Supplement 
0.75 0.4 13 26 10 78% 
 
OVERVIEW:
The IECC 2000/2001 Supplement requirements for single 
and multifamily dwellings for Climate zone 3
Methodology
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OVERVIEW:
• 17 TMY2 weather 
locations are 
available for Texas.
• Currently 
measured weather 
data for 1999 from 
9 stations in Texas 
is being used. 
• The measured 
weather data from 
the 9 sites is 
packed in TRY 
format and then 
used with the DOE-
2.1e simulation.
Methodology
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Aml!1'iUo
Lubbock
Available Wealher Files
&Wealher Sialion
• .AS:HRJ.EiVlI9Si CrtwlhC_DIt>.
J.SHRAEiVll9lX1 CrtwlhC_D...
Waco
• TrllYJ (17)
• WYEC1(4)
o IIWS~)
IIREl. SOI.All(15)
TCEQSolor(lO)
o F-CHAllU PV
FCHAllT(19 )
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THE SINGLE FAMILY INPUT FILE:
• Parameters are divided into two main 
categories – loads and systems.
• For the current version, the house 
can either be one or two stories. 
• Pre-calculated ASHRAE weighting 
factors are being used.
• House can be either slab-on-grade or 
have a crawlspace.
• For all the runs the internal load is 
fixed at 3000 Btu/hr.
• 3 types of HVAC system; 
gas\electric, all electric and electric 
heat-pump.
Methodology
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PARAMETER 110: DESCRIPTIO.. DEFAULT S'TATUS COMMEIIT
LOADS
b01 Qulek or ther4MI11flOde (Q or T) QuIck (Q) Fixed Q Dr'KAMes the~ngas manless , T
wlllnclUde thermal man
b02 L.ocatton (cOUlCy name) Bastrop (BAS) User De.'lned 41 counIJes linked 10 9 TRY padcedl
wMlChef' file:s accOR'lIoa to clirnMe zone
bt) AzlnUhof IJuI 0 User De.'lned Or"lenttlllllon of the bull
b .... ~hof .., U$Of" De'lned
btS 00 h of •
.., U$Of"Deflnc<i
bt' M ofwoll • • U$Of" Definedb.7 l)oQr ho~ (n) 0$1 F'_ VClIluo from $vrvcy elf rno"",f~urod_.
bell Doer widlh en) F'_ VI!lIIue from survey of monufaetured_.
b.. R.., ea, 2000 User DeliMCl
1)10 OPtIOn Of aeeond 'I0OI'" (1 or 2) one 11Oor(1) User'DefiMCl ConirOls aeU....8IIionMeadl....elion Of one
el"ldllwo story I)Ol1ians ot the BOL. intU
1)11 ActivtllUonl Deactivation of crawl (C Of' S) stab (S) User'De.til"Jed ConirOls 8ICIiVailionIdeacf:l....ellOn of crawl
apace 8I'Id s~b on grade 1looI' types for
lhe reddence
b12 ~ O. crt'........ space wa. 4JilboYe ,.s U$Of" Defined
Qraurdn
b1> H~ 01 Cfet........ $pcllCO w_l.M1dcr U.ser Defined
an"."".
c01 ROOf QI.lt$idc emin 0"" U.$Cr"Def~ c01 IlInd cO2 ~e l,I$cd 10 ~inc: '1Wof
cO> Roof~ """. O.4!i U~Defined .010<"
• 0> Roof~s:s , F'xed Tt"IIs Is u:sed to eeleulale 1M ~sldl!r1h
e~f1ieient for heat tratlSfl!r C81ClMItlon:s,
DOE.2 aIIow's velue:s from 1 I() 6
iner"easn::a~ smeoolIhness
... Roof R.velue Hr.s .tt.F.el: R.2<l User Detil"Jed
... W~ absor-ptance OS7 User De.'lned cOS tIInd c07 are used 10 l;Je'1ne Nwan
.010<"
••• ~n rougtw'Ien: Fixed Thls Is U$ed 10 c4Jllc\.lle(e the OIAakle '1m
coet'lclent tor he8ll tr811'\18'(W C81ClAtlClonII,
00E·2 (lItlows yo~ from 1 to 6
inore.sIna In smocclv"less
••7 Won QUt$ide emlnlvity 0.9 User Defll"'lfXt 1;0$ end c07 iIlII'"O l,lsed tel dc-'ino "W'on
.010<"
... 'Won R·....aIue Hr..$ .n.F.et1,l R.13 U~Defined
••• Ground re1leetanee 0," F'_ This- delil"\es the Ired-loft of sunlghlre1~e<I from the tIr~
(;1. \MndOW op:ion (S or 0) Sl!IIrne(S) User Defll"Jed ConirOls the tnput o' same 01' diUerenl
WindoW'S on~ orlentallion of tM!
"""'.
c'11 u.Factor 0' ,., BI""'.. .n~F 0.15 User De.flned
.12 Solar Hsfrt Gain Coefficient. MOe 0.' User Defined
.13 Number 0' ""of ,., 1 F'xed
e1'" Frame. tIIbs anceof 0.' Fixed
.1" F!'rctl'nc type - A.e.C,D~ AII.nI~ wlo 1hennGlbr~ User DefJrmf Allows w:er to $cled 1Tom S ~I'erent
fA Ir~t'¥DeS
.1' V,""
.17 FIooo-w ibis _11 115 Fixed Volue from ECC 2000
.ia V,""
.11 R.velue of concree dab .tl..FJBlu 0.44 FI)(ed
... Air 111m resistance (hr.sq.fl.FJBlu 0.17 Fixed
.>1 Peroent.age 0' windoW area (%) '01" '5 User Defined
~ area or front side wl!III
... Percentage Of window aree (Y.) for back 15 User De'lned
side WCllII
.n Percenteg" 0' window 4Jilre(ll (%) tor r1ght 15 User Defined
$kIe W't'ltl
.14 Ptwe:Gnl..ge of wlnclow "r" C'Wt) lor Jo-tl. ,. U$Of" Deflned
slclewoll
.>S Perccnl~0' window .rco ('Wt) fQr 2nd 15 User De'lned
floor left $Ide woll
... Floor R-VoIUC .....-$ .tt-Feu 11 U.ser Defined
.>7 Crerwl spate W'oll R- ....aiIue (hr-sq:tt_F8u) R-5(F) U~Defir"le(l AItOWI$ ~l!r to seled from 13 cif'et'enI
in$UlatlOns
"0 SII!Ib ~lrMter R.....elue end d@Jll.h RaO(A) User Defll"Jed Allows uSl!r to seled fr'om11 dif1l!renl:
inStMltIoft R.vallues end dll!'l'llhs
a )01 NUfI'IbeI'of UserDeflf"ll!ld
• )02 Number 0' bedroom User De.fll"Jed
••1 Front eave:stle~ n User Defined
... aackeaYe~ n User De'lned
.n l.eft ",..va shl!Ids It User De:lined
.0'" htO{llve~(ft) U.serDefJrtC(f
SYSTEM
."," Mode 0' system: 1, 2.3 GesA:Jectrle(1 ) User Defined AlloWs USl!r to seled aa.eteelric,
aslelectrle or he~PUIftD fOr' HV,A,C
.".. Cooling Capacity of cooing system Fixed DOE.2 ts 811..Cosizlng (he system
Blu"'"
.yO' Heetirlg CtIIF)rl'C1ty of healing system Fixed 00E~2 .. 811..Cosizlng the system
Blu'"
·
• Se.NOI"lI$I Ene Ef! RIOlo eeR 10 U$Of" Defined
.".. Af\NJA.l. FUEl.. UnolZATIQN EFFICIENCY 0.. U$Of" Deflnc(f
....ue>
.".. t'EATI\IO SEASONAl.. PERFORMANCE ... User Deflnc(f
FACTOR IHS~>
·
7 The number of
"'"
so,DtW 0 U~Defi~
·
0 The nur'flber 0' sofFurMee 0 U~ Defined
·
• Tl"Ie Il'IulfItH!r of h1:s o' others 0 User Deflt"M!!d.",. Swlteh 101" Energy FadOr' 'Or' 00rftesfiC; AUlMluG(A) User DeIlI"Jed Allows uSl!r' to~ a OHV'II or tl!rI: DOE.2
HoI WMer eonslMl'll't-loft eaJeulaile tM! s:I%e and eHleil!ney 0' Il"Ie
""""
."'1 Energy Factor (%) 'or I>omestlc HoI weier 54 User De.flned Only applicable If the user chooses sYl 0
.. S (E:F' ls user detNdI)
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THE MULTIFAMILY INPUT FILE:
• Parameters are divided into two main 
categories – loads and systems.
• The multifamily dwelling can be 
simulated with 1, 2 or 3 story and 
from 2 to 12 units.
• No choice of crawlspace for the 
multifamily version.
• For all the runs the internal load is 
fixed at 1500 Btu/hr.
• The choice of the systems is the 
same as in single family.
Methodology
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r-----pARAMEnR 110: DESCRJPTfOtl DEFAULT STATUS COMMEnT
LOADS
.01 QUlcfil or thermol mode (Q or n Quick (Q) Flxetf Q slm-..a1es ttle: bUllalng as mooslo:ss:. T
yyjJ ndude thermell m!l:5".s
.01 Locfltlon B&S'ltop(BAS) User Derrned 41 colSl'lies linked to 13 TRY J)oc:ked
weClChcr rile'" ~l;.Orc;linl:ltl;l 1;1Im(llle ~l;Inc
bOS A%ilrnJt.h ot blil(fng (d~gret!l) 0 USl!'r DefiNld Or~rrh!rtionof tnl!' building
bO. Wcthof .....~(ft) '0 Us@r()@fiNld
bO' Depth of .....~ (ft) '0 User Defined
b.. H~I~ of willi (ft) • User Definedb01 Doer height (ft) ..., Fixed Velue frem survey of melrw.de.dured
doo",
bO' Ooor'llolidlh(tf) Fixed Volue: 'rom survey 01 rnonulodurCd
doo",
.0. Rl,.In Period 2000 UserOC1lnOCI
.'0 Unit Con'l~r.at~n 1 floor 2 l.IIrts (A) UserOCffnoCl User oon etIooso from 6 etlUoront
conflguratiens frem 1 fleor 2 I.rlb to 3
floors 12lKlnS
b11 Activbtianl ONetivo9'Iion of crll ......1(C 01" S) S/6lb(S) Fixed k'l Multihwlty lhe crewl sr:>eee is ll!wayS
dODCUvalod
b11 Helgt1'l 0' crcwvl !!Ipoc:e 'Noll ~ove '.5 Fhced Crewl space i:5" c:hi!etetivated
grOlKlet(fl)
bU Hcigh'! 01 crcwvl :aIXlCC walllSldcr Fixed Crawl :apace i~ c:fcCIC!JVertcd
around(fl)
.01 Roof oLJtsloo emissivity O.e. UserOCflnod e01 (:Inc! cO2 (:Il"(l used to d011nc ·Roof
.01 Roo1 oosorptance 0.45 User Defined cc*:lr"
... Root 4'oughness , Fixed TI'M Is used to colctllote. the. outsl<Je: tIIm
coelliderrt f[X' he.ert tnmsfer celcul8tions.
OOE.2 &Iows values tram 1 to 6
IJ"\crCQ311'lQ in 3mQiOthnc:il3
c04 RoDt R_....CII.u~ (Hr_:sq.ft.FBtu) R.1'9 U:ser Defined
.05 \"\tel1l03b:s1Jrptel"ll:e 0.5' U!!Ier Defined cOS end cD? ere u:s-ed ta delil"lli!l ·"",,81
color"
WQllr()l,I£Ihroc~ 2 Fi;orcd Thb i~ l.J:ilC(l1o iCC'l.;:yIl3tc the out$lf;lc tilm
.01 WellolJtstcteemlsstvlty 0.' User Def"lf"I8d cOS &00 cO? &re used to defIne ~61J
iCQi;lr"
.0. WaIJ R_"eo'lu~ (Hr-s-q.tt-FlBtu) R.11 U:serDefined
.0. Greuncf r~fledt!ll"lce 0.2. Fi)ted Tm defines ll"l~ frlSdion Df !!ILrllight
reflectedl from the !JI'"oynd
... VV1m::klwClplion(Sorl) Some(S) l,l!!lerl)l::llned Controb the II'lput 01 ~~me or diflerent
wi"ldows on indiYiclul!l1 oriBl"lI&lion of the
house
.11 U.f'lICtor of ~~zlng (BtUlhr.sq.ft.F) 0.85 User Defned
.11 Soler Neat Geln Coeflicient(SHGC) 0.' User Defned
.n Number af pene af gleD'lg 2 Fixed
c14 Fr.eme CItIsorpl.enc:e Df gle:z:ng 0.1 Fixed
... Frome lype. A1J,CPJE. Alurnnum wla 1herrn.ol breek U!!Ier Oellned Allow!!l user Ie selec1 from 5 clflerent
(Al 'tem8 'YJ3es
... VOl:)
." Floor weIght Clb/sq·ft) 11.5 Fixed Valuc Irom IEce 200lJ
... VOl:)
... R-volUc ot eoocrdc slob (hr·sq.ll:·FJetu) 0.44 FIl(cd
.,0 AW 111m roslSionoo (hr-sq.tt-F8U) 0.77 Flxcd
." ~rcont(:l!JCof window (woo ( ...) tor tront 20 UserOCllncd
sidewal
.21 Percent&l;Ie Of wIndow 6IIe& (%) tot beck 20 User Defined
~ldewQ1l
.2> P\l!!!n=il!!l"lIl!IIge of ""Indo""" flrl!!0!1 (%) foe right 20 Ul!il!'r oer1l"ll!!d
slde.w6lJ
c24 Percenl:eoge 01 winl:icw ere~ ("£) far ~ft 20 U!!IerOefined
sldew9J
.,, F'oor h:-Vr:III.1C (hr-3q ft-F"JGll.J) U$Cr Ocllncdl
... O"Q'NI :>pCliCC well F;:-....0il.JC (hr-sq.tt-F.Eltu) R-$ (F) F'I;orcd Crawl :ajX)cc Is dcClCl:ivl3tcd
.,1 SI6Ib perimeter R ......alue Md de~h R.O(A) User Defined Allows- user 10 select from 11 diUerent
1J"\3l.J1cr11on A-vQ~~ and QcQlh3
spt1 N~tt:Il:~rof "I!!otlh!~ Ul!ier Defll"led
spt2 IIt.Jml:M!lr of b@droom Us@rDef1l"led
.01 Front elW~ ll;hedli! (ft) U:ser Deflt"led
.01 Beet: ~f3Ve d'led~ (ft) U:serDeflt"led
.0> Left e,eow-esh4de (It) User Deflt"led
504 Right ~f3Ve s"'ed~ (It) User Delined
SYSTEM
oye1 Mode ot syStem: 1,2,3 GMA:lledrlc(t) User Defined Allows user 10 seleet ElIl-electric,
Ol31C:ICClrle or hoot ,...... lor HVAC
.ye2 Cooling Cel\PClClly of ooClfing !!Iyslem Fixed 00E.2 is eouteming tl1esy:1em
(Btul11t')
.ye' HC01ng Copoc~y01 hcClCing ~yS1em Fixed 001;·2 is outeSfZing 1hc ~yS1em
(Btul11t')
oye. 5(l(l$ON:!1 EnOl'Sy Eftldcncy RClCiO (SEER) 10 UscrOCffncCl
oye. AI\I'lJUAL FUEL UTlLtZ....TJON EFFICIENCY 0.• UscrOCllnoCl
Afl'UE
,ye. HEATNG SEASONAL PERFORMANCE ... User Def"ned
FACTOA HS~
.ye1 ThE! nJmbt:!r of piiOi lightS" O. Ot-W 0 User DefinE!d
.ye' The ......ml:M!lr of pilct lights of Furnact!! 0 U:sl!rDefint!d
.ye. T~ nl..lTTi:J~rof "lot ligt1l!s of cdhers 0 U!!Ier Defined
'Y'O S ...... itch for Energy Fodor fer Dcme:stic ALlto:sized(A) U!!Ier Defined AlIDw:s U!!I~r 10 if1JuI: 0 Dt-W or t~ DOE_2
Hot WfJjer coostlmfJlilon ceIcUlate the sIze oodl efficiency of the
0_
oY" EnE!l"gy f &etor (%) tor OCll1'le8tie Hot water 5. User Defined Only 6IPI'!leElble If tl'le user ~ooses 8y10
- 5 (EF 13 uscr Qcflnoa)
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• To facilitate the analysis, a batch 
DOE-2 input program (BDI) was 
created.
CALCULATION PROCEDURE:
Methodology
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o C:\BDI\BDI.exe ..:..19~
DI Uel's ion: 1. 7
ntel' an input spreadsheet: sngfam_test
ntel' the scenario: sngfam2st
eading from Excel Sheet: •••••.•••.•• Done
hoose I for Injection mode and D for Desktop mode: D
:'DOE2'install DOE2'input>set DOE2-»RcC:'DOE2'IHSTAL~1
:,DOE2'install DOE2'input>set DOE2-EXcC:'DOE2'IHSTAL~1'21e'exe_dvf
:,DOE2'install DOE2'input>set PATHcC:'WIHDOWS'command;C:'WIHDOWS
:,DOE2'install DOE2'input>if exist C:,WIHDOWS'system32 set PATHcC:,WIHDOWS'syst
m32;C:'WINDOWS
:,DOE2'install DOE2'input>set PATHeC:'DOE2'INSTAL~1'21e'exe_duf;C:'WINDOWS'syst
m32;C:'WINDOWS
:,DOE2'install DOE2'input>doe21e SHGPAn2ST IAH
doe21e SNGPAn2ST IAH Start ========
sing working directory SHGPAn2ST.tmp
doe21e ---- End ==e=====
",cn:.oo ,.,
."
... 00
... 00
... 00
...00
... 00
... 00
... 00
... 00
... 00
"'00
... 00
... 00
... 00
... 00
... 00
"'00
... 00
... 00
"'00
... 00
... 00
... 00
... 00
...00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
... 00
...00
... 00
"I ." L :..1 '2' ~~
P~" I~~ co;- ..s:.::" I~~
i """"
.----r s ~IP
000.(10 00000 U
tile bltil b20
00000 00000 U
00000 00000 U
000.00 OClOOO U
00000 OClOt1O U
000 00 000 00 U
000 00 000 00 U
00000 00000 U
00000 0Cl000 U
000 00 000 00 U
000 00 000 00 U
00000 lXlOOO U
000 00 000 00 U
00000 00000 U
000 00 000 00 U
00000 00000 U
000 00 000 00 U
000 00 000 00 U
000 00 000 00 U
00000 ClOOOO U
000 00 000 00 U
000 00 000 00 U
000.00 00000 U
00000 IXlOClO U
00000 00000 U
000 00 000 00 U
000.00 0Cl000 U
00000 1XlO.ClO U
000 00 000 00 U
000(10 00000 U
00000 ClOOoo U
00000 ClOOOO U
000 00 000 00 U
00000 00000 U
00000 ClOOoo U
000 00 000 00 U
000 00 000 00 U
000 00 000 00 U
(000) 00000 U
000.00 00000 U
000.00 000.00 U
000.00 00000 U
oo
.:.J1ypea~fOfnefp • _ tJ :lif J.
-""
o
, ve':011 L..:.... fnd~ D
2 v~ 113 UHr.... 1
3 eoo bO.!.....-_b02_I--b03_t--Ib04~__bOS tlO7 1:08__b09-t-b'O_>--bl1 llo'2 f--b13 _l tit. titS bH5----l tlI7
~ e-t T:;=to ~01 ChI>lhof ~OI Door ...... 0-_ ,..""v•• c::: ,::,:::?I:~= c: ~of Sto... ,::::..,::::..
... -::...f:::: 1'*9'....1 ......"J\lJ~ ...1 lliJ (lit t~ • +- lloot OI:'~(C 9'~lfIl \l"'OU'JIdLftJ ,.-
S ...,., ~=_ ......Mod I) 1(1)-1:)G -.&.1 ~ f'-.o! 'nl)~-t I c <10/11 ~~1~ Me:c F V:lood ~- * toO '(Io_f--~----=~~_=- 2 S U ~ S l' S IS
8 Del... Q HOU ~ :. ;;, ~ sirt-; -~~ ~ 1$ 1-', ~'DOOOO' 00000 rlXlOOO
9 NM\e bO, bO.2 b03 btM 1:105 b08 b07 b08 IJ09 b'O till bl2 b') bl.. btS bl8 bl?
'0 1 0 r.u: 0 50 00 5000 88 661 :3 ,~ , CIS 1 23 000 00 000 00 OOD 00
11 :il 0 t>I..Ie 0 ~OO 5000 e6 EoEi1 J tfiij tel 5 1 23 00000 OOOfXI OOOiXI
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CALCULATION PROCEDURE:
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Methodology
To analyze the impact of IECC 2000/2001 for the 41 non-attainment 
and affected counties:
Single-family:
• 984 simulations (24 simulations x 41 counties). 
• Based on HVAC system 
type, foundation, number of 
stories.
• 738 simulations (18 simulations x 41 counties).
• Based on number of units, 
HVAC system type.
Multi-family:
ESL-HH-06-07-03a 
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Results
• 12.4% less consumptive.
• 1-story houses save most.
• kWh savings coming from 
low-e windows.
• 95% of the natural gas 
savings are from removal 
of pilot light in the 
furnace.
Annual energy savings per house for Harris County (2005):Single-family
ELECTRICITY
NATURAL-GAS
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Results
• 13.1% less consumptive
• 1-story houses save most
• kWh savings coming from 
low-e windows
• 95% of the natural gas 
savings are from 
removal of pilot light in 
the furnace
Annual energy savings per house for Harris County (2005):Multi-family
ELECTRICITY
NATURAL-GAS
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Results
• For Harris County, 28,020 single-
family houses were built in 2005.
• 93.6% were slab-on-grade.
• 77.1 % had electric cooling and 
natural gas heating.
• Almost 56% were single-story 
residences (slab-on-grade and 
crawlspace.
• For Harris County, 8,375 
multi-family dwellings were 
constructed in 2005.
• 89% were 2-story dwellings.
• 66.4% had electric cooling 
and electric heating.
• All of them slab-on-grade.
House Characteristics for Harris County (2005):
SINGLE-FAMILY
MULTI-FAMILY
ESL-HH-06-07-03a 
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• Largest savings 
coming from 1-story 
construction.
• Gas/electric systems 
are saving the largest.
• Furnace pilot light 
removal is driven by 
the high AFUE 
requirements.
Results
Annual and OSD electricity and natural gas savings in single-family residences 
for Harris County: Annual Electric Savings
Annual Natural Gas Savings
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Annual Total Ele ctricity Savings
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• Largest savings 
coming from 2-story 
construction.
• On system basis, All-
electric systems are 
saving most.
• Furnace pilot light 
removal is driven by 
the high AFUE 
requirements.
Results
Annual and OSD electricity and natural gas savings in multi-family residences for 
Harris County:
ESL-HH-06-07-03a 
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• 97% of the total energy 
savings are coming from 
single-family construction
• Harris County accounts for 
19% of the total
• The 9 counties in the 
Dallas/Fort Worth Area 
contribute 41% of the 
total savings 
• The natural gas savings 
follow exactly the same 
pattern
Results (All 41 counties)
Annual and OSD electricity savings in single-family and multi-family residences 
for the 41 non-attainment and affected counties:
Annual Electricity
Ozone Season Day Electricity
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Area County
American 
Electric Power - 
West 
(ERCOT)
/PCA
NOx Reductions
 (lbs)
Austin
Energy/PCA
NOx Reductions
 (lbs)
Brownsville
Public Utils
Board/PCA
NOx Reductions
 (lbs)
Lower Colorado
River
Auhotrity
/PCA
NOx Reductions
 (lbs)
Reliant Energy
HL&P/PCA
NOx Reductions
 (lbs)
San Antonio
Public Service 
Bd/PCA
NOx Reductions
 (lbs)
South Texas 
Electric Coop
INC/PCA
NOx Reductions
 (lbs)
Texas Municipal
Power Pool/PCA
NOx Reductions
 (lbs)
Texas-New 
Mexico Power 
Co/PCA
NOx Reductions
 (lbs) TXU Electric/PCA
NOx Reductions
 (lbs)
Total Nox 
Reductions
(lbs)
Total Nox 
Reductions
(Tons)
Brazoria 0.008831132 0 0.010890729 0 0.006522185 0 0.003944232 0 0.065444292 0 0.014877434 0 0.006262315 0 0.004817148 0 0.121274957 0 0.00816387 0 0 0
Chambers 0.021762222 0 0.026955801 0 0.016072371 0 0.009076193 0 0.164940225 0 0.037472294 0 0.015055623 0 0.009553214 0 0.011518588 0 0.015818592 0 0 0
Fort Bend 0.070431234 0 0.087239726 0 0.052016606 0 0.029374182 0 0.533812376 0 0.121275295 0 0.048726002 0 0.030918012 0 0.037278747 0 0.051195276 0 0 0
Galveston 0.033856739 0 0.041710519 0 0.025004711 0 0.015351589 0 0.249587379 0 0.056747051 0 0.024143087 0 0.019297151 0 0.567751219 0 0.032836887 0 0 0
Harris 0.068267332 0 0.084559408 0 0.050418468 0 0.028471701 0 0.517411736 0 0.117549281 0 0.047228963 0 0.029968099 0 0.03613341 0 0.049622373 0 0 0
Liberty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Montgomery 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Waller 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hardin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jefferson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Orange 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Collin 0.002039135 0 0.003716345 0 0.001505992 0 0.005950953 0 0.002481478 0 0.000717051 0 0.019166247 0 0.07668094 0 0.00086441 0 0.004000199 0 0 0
Dallas 0.004539471 0 0.004683963 0 0.003352602 0 0.00774211 0 0.002085611 0 0.00068106 0 0.007502816 0 0.026717045 0 0.007524933 0 0.040370454 0 0 0
Denton 0.00047388 0 0.000872802 0 0.000349982 0 0.001396994 0 0.000585443 0 0.000168971 0 0.00454374 0 0.018187155 0 0.000186605 0 0.000849405 0 0 0
Tarrant 0.012162492 0 0.012266309 0 0.008982543 0 0.020308652 0 0.005316504 0 0.001752506 0 0.017326428 0 0.060216761 0 0.020603444 0 0.110647237 0 0 0
Ellis 0.003279814 0 0.003307809 0 0.002422289 0 0.005476558 0 0.001433682 0 0.000472592 0 0.004672353 0 0.016238427 0 0.005556053 0 0.029837824 0 0 0
Johnson 0.000286058 0 0.000526868 0 0.000211267 0 0.000843297 0 0.000353404 0 0.000101999 0 0.002742835 0 0.010978701 0 0.000112645 0 0.000512745 0 0 0
Kaufman 0.006325453 0 0.006379446 0 0.004671629 0 0.010562096 0 0.002765 0 0.000911441 0 0.009011105 0 0.031317452 0 0.010715411 0 0.057545265 0 0 0
Parker 0.000217489 0 0.000400576 0 0.000160626 0 0.000641157 0 0.000268692 0 7.75498E-05 0 0.00208537 0 0.008347076 0 8.56434E-05 0 0.000389838 0 0 0
Rockwall 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Henderson 0.000819895 0 0.000826893 0 0.000605529 0 0.001369042 0 0.000358395 0 0.00011814 0 0.001168005 0 0.004059317 0 0.001388914 0 0.007458924 0 0 0
Hood 0.01252711 0 0.012634039 0 0.009251829 0 0.020917482 0 0.005475887 0 0.001805044 0 0.017845854 0 0.062021991 0 0.021221112 0 0.113964315 0 0 0
Hunt 0.006187558 0 0.006240374 0 0.004569788 0 0.010331844 0 0.002704724 0 0.000891572 0 0.008814664 0 0.030634735 0 0.010481817 0 0.056290785 0 0 0
El Paso Area El Paso 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bexar 0.033413751 0 0.051775843 0 0.024677545 0 0.090663423 0 0.001141841 0 1.143571754 0 0.046873844 0 0.004669544 0 0.000519582 0 0.002503865 0 0 0
Comal 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Guadalupe 0.002000467 0 0.076378745 0 0.001477434 0 0.133848731 0 0.001237133 0 0.003554796 0 0.001061766 0 0.001855699 0 0.000401718 0 0.001835165 0 0 0
Wilson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bastrop 0.004502334 0 0.171901148 0 0.003325174 0 0.301245466 0 0.002784342 0 0.008000571 0 0.002389654 0 0.004176513 0 0.000904124 0 0.004130298 0 0 0
Caldwell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hays 0.002458599 0 0.093870431 0 0.001815785 0 0.164501762 0 0.001520452 0 0.004368889 0 0.001304924 0 0.002280677 0 0.000493717 0 0.00225544 0 0 0
Travis 0.000510007 0 0.299602906 0 0.000376663 0 0.033939476 0 0.000334709 0 0.000906121 0 0.000271138 0 0.000471744 0 0.000103327 0 0.000467336 0 0 0
Williamson 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gregg 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Harrison 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Rusk 0.000685965 0 0.00069182 0 0.000506616 0 0.001145408 0 0.000299851 0 9.88414E-05 0 0.000977211 0 0.003396227 0 0.001162035 0 0.006240507 0 0 0
Smith 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Upshur 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nueces 0.22756873 0 0.004556851 0 0.168069652 0 0.007612767 0 0.001680888 0 0.001626796 0 0.046792036 0 0.007246366 0 0.001609426 0 0.008283395 0 0 0
San Patricio 0.050313351 0 0.001007478 0 0.037158653 0 0.001683113 0 0.000371629 0 0.00035967 0 0.010345288 0 0.001602105 0 0.000355829 0 0.001831382 0 0 0
Victoria Area Victoria 0.021836736 0 0.002215582 0 0.016127403 0 0.003612695 0 0.001199621 0 0.000555389 0 0.52545648 0 0.032412721 0 0.000476855 0 0.002254849 0 0 0
Andrews 2.47421E-05 0 2.49533E-05 0 1.82731E-05 0 4.13138E-05 0 1.08153E-05 0 3.56511E-06 0 3.5247E-05 0 0.000122499 0 4.19135E-05 0 0.000225089 0 0 0
Angelina 0.00031082 0 0.000313473 0 0.000229554 0 0.000519 0 0.000135867 0 4.47864E-05 0 0.000442787 0 0.001538876 0 0.000526534 0 0.002827658 0 0 0
Bosque 0.000595392 0 0.001096604 0 0.000439723 0 0.001755208 0 0.000735562 0 0.000212298 0 0.005708837 0 0.02285067 0 0.000234455 0 0.001067208 0 0 0
Brazos 0.001939725 0 0.003572622 0 0.001432574 0 0.005718288 0 0.002396384 0 0.000691644 0 0.018598805 0 0.074445136 0 0.000763829 0 0.003476855 0 0 0
Calhoun 0.082699809 0 0.001655986 0 0.061077496 0 0.002766524 0 0.000610844 0 0.000591187 0 0.0170045 0 0.002633372 0 0.000584875 0 0.003010234 0 0 0
Cameron 0.048371747 0 0.000968599 0 0.297964476 0 0.001618161 0 0.000357288 0 0.00034579 0 0.009946061 0 0.001540279 0 0.000342098 0 0.001760709 0 0 0
Cherokee 0.003503899 0 0.003533808 0 0.002587786 0 0.00585073 0 0.001531635 0 0.00050488 0 0.00499158 0 0.017347879 0 0.005935657 0 0.031876422 0 0 0
Coke 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Coleman 0.001298787 0 2.6007E-05 0 0.000959212 0 4.34478E-05 0 9.59321E-06 0 9.2845E-06 0 0.000267053 0 4.13567E-05 0 9.18536E-06 0 4.72752E-05 0 0 0
Crockett 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ector 0.003535748 0 0.003565928 0 0.002611307 0 0.005903911 0 0.001545556 0 0.00050947 0 0.005036951 0 0.017505563 0 0.00598961 0 0.032166163 0 0 0
Fannin 0.007056315 0 0.007116546 0 0.005211403 0 0.011782473 0 0.003084477 0 0.001016752 0 0.010052276 0 0.034935966 0 0.011953503 0 0.064194222 0 0 0
Fayette 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Freestone 0.003677178 0 0.003708565 0 0.00271576 0 0.006140067 0 0.001607379 0 0.000529848 0 0.005238429 0 0.018205785 0 0.006229194 0 0.033452809 0 0 0
Frio 0.008588335 0 0.000871383 0 0.006342868 0 0.001420864 0 0.000471808 0 0.000218433 0 0.206660746 0 0.012747844 0 0.000187546 0 0.000886827 0 0 0
Grimes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hardeman 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haskell 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hidalgo 0.188527456 0 0.003775086 0 0.139235931 0 0.006306735 0 0.001392518 0 0.001347706 0 0.03876448 0 0.006003193 0 0.001333316 0 0.006862311 0 0 0
Howard 0.000555113 0 0.000559851 0 0.000409976 0 0.000926915 0 0.000242653 0 7.99868E-05 0 0.000790802 0 0.002748377 0 0.00094037 0 0.005050094 0 0 0
Jack 0.002121449 0 0.002139557 0 0.001566784 0 0.003542346 0 0.000927334 0 0.000305682 0 0.00302217 0 0.010503338 0 0.003593766 0 0.019299698 0 0 0
Jones 0.040718722 0 0.000815354 0 0.030072592 0 0.001362147 0 0.00030076 0 0.000291082 0 0.008372468 0 0.001296587 0 0.000287974 0 0.001482142 0 0 0
Lamar 0.000950838 0 0.000958954 0 0.000702236 0 0.001587687 0 0.000415633 0 0.000137007 0 0.001354543 0 0.004707619 0 0.001610734 0 0.008650166 0 0 0
Limestone 0.000719757 0 0.000891528 0 0.000531572 0 0.000300183 0 0.00545518 0 0.001239347 0 0.000497945 0 0.00031596 0 0.000380962 0 0.000523179 0 0 0
Llano 0.001238174 0 0.047274044 0 0.000914447 0 0.082844655 0 0.000765714 0 0.002200214 0 0.000657172 0 0.001148571 0 0.000248641 0 0.001135861 0 0 0
McLennan 0.024534317 0 0.024743738 0 0.018119687 0 0.040966843 0 0.010724513 0 0.003535175 0 0.034951066 0 0.121469933 0 0.041561501 0 0.22319886 0 0 0
Milam 0.002245405 0 0.002264571 0 0.001658332 0 0.003749326 0 0.000981518 0 0.000323543 0 0.003198756 0 0.011117048 0 0.00380375 0 0.02042738 0 0 0
Mitchell 0.014943169 0 0.015070721 0 0.011036196 0 0.024951762 0 0.006532002 0 0.002153177 0 0.02128772 0 0.07398395 0 0.025313952 0 0.135944204 0 0 0
Nolan 0.000564654 0 0.000569473 0 0.000417022 0 0.000942846 0 0.000246823 0 8.13615E-05 0 0.000804394 0 0.002795613 0 0.000956532 0 0.005136889 0 0 0
Palo Pinto 0.003206998 0 0.005906709 0 0.002368511 0 0.009454195 0 0.003962005 0 0.001143513 0 0.030749889 0 0.123082087 0 0.001262858 0 0.005748375 0 0 0
Pecos 4.09677E-05 0 4.13174E-05 0 3.02565E-05 0 6.84069E-05 0 1.79079E-05 0 5.90308E-06 0 5.83617E-05 0 0.000202832 0 6.93999E-05 0 0.0003727 0 0 0
Presidio 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red River 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Robertson 0.000737708 0 0.000835096 0 0.00054483 0 0.000735917 0 0.003149678 0 0.000730875 0 0.00076086 0 0.001866305 0 0.191632518 0 0.003397737 0 0 0
Taylor 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Titus 0.005696437 0 0.005745061 0 0.004207073 0 0.009511781 0 0.002490043 0 0.000820806 0 0.008115023 0 0.028203184 0 0.00964985 0 0.051822854 0 0 0
Tom Green 0.001482448 0 2.96846E-05 0 0.001094854 0 4.95918E-05 0 1.09498E-05 0 1.05974E-05 0 0.000304817 0 4.72049E-05 0 1.04843E-05 0 5.39604E-05 0 0 0
Upton 3.11661E-05 0 3.14322E-05 0 2.30176E-05 0 5.20405E-05 0 1.36234E-05 0 4.49076E-06 0 4.43986E-05 0 0.000154304 0 5.27959E-05 0 0.000283531 0 0 0
Ward 0.018559529 0 0.01871795 0 0.013707039 0 0.030990277 0 0.008112796 0 0.002674262 0 0.026439509 0 0.091888626 0 0.03144012 0 0.16884373 0 0 0
Webb 0.020014327 0 0.000400768 0 0.014781473 0 0.000669531 0 0.000147832 0 0.000143074 0 0.004115289 0 0.000637307 0 0.000141547 0 0.000728512 0 0 0
Wharton 0.00014434 0 0.000178787 0 0.000106601 0 6.01986E-05 0 0.001093979 0 0.000248538 0 9.98576E-05 0 6.33625E-05 0 7.6398E-05 0 0.000104918 0 0 0
Wichita 0.000207633 0 0.000209406 0 0.000153346 0 0.000346701 0 9.07612E-05 0 2.99181E-05 0 0.00029579 0 0.001027996 0 0.000351734 0 0.001888925 0 0 0
Wilbarger 0.028616818 0 0.000573025 0 0.021134796 0 0.000957307 0 0.000211372 0 0.00020457 0 0.005884109 0 0.000911232 0 0.000202386 0 0.001041639 0 0 0
Wise 0.002844488 0 0.002882008 0 0.002100781 0 0.00476997 0 0.001256075 0 0.000413241 0 0.004181914 0 0.014614274 0 0.004797945 0 0.025761411 0 0 0
Young 0.006235856 0 0.006289085 0 0.004605458 0 0.010412491 0 0.002725836 0 0.000898531 0 0.008883468 0 0.030873859 0 0.010563634 0 0.056730171 0 0 0
Total 1.121837219 0 1.172570094 0 1.090766584 0 1.189130767 0 1.629360006 0 1.542362643 0 1.359385821 0 1.231642808 0 1.221806085 0 1.528786947 0 0 0
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Results
Area
County
Am
erican 
Electric Power - 
W
est 
(ERCOT)
/PCA
NOx Reductions
 (lbs)
Austin
Energy/PCA
NOx Reductions
 (lbs)
Brownsville
Public Utils
Board/PCA
NOx Reductions
 (lbs)
Lower Colorado
River
Auhotrity
/PCA
NOx Reductions
 (lbs)
Reliant Energy
HL&P/PCA
NOx Reductions
 (lbs)
San Antonio
Public Service 
Bd/PCA
NOx Reductions
 (lbs)
South Texas 
Electric Coop
INC/PCA
NOx Reductions
 (lbs)
Texas M
unicipal
Power Pool/PCA
NOx Reductions
 (lbs)
Texas-New 
M
exico Power 
Co/PCA
NOx Reductions
 (lbs)
TXU Electric/PCA
NOx Reductions
 (lbs)
Total Nox 
Reductions
(lbs)
Total Nox 
Reductions
(Tons)
Brazoria
0.008831132
0
0.010890729
0
0.006522185
0
0.003944232
0
0.065444292
0
0.014877434
0
0.006262315
0
0.004817148
0
0.121274957
0
0.00816387
0
0
0
Cham
bers
0.021762222
0
0.026955801
0
0.016072371
0
0.009076193
0
0.164940225
0
0.037472294
0
0.015055623
0
0.009553214
0
0.011518588
0
0.015818592
0
0
0
Fort Bend
0.070431234
0
0.087239726
0
0.052016606
0
0.029374182
0
0.533812376
0
0.121275295
0
0.048726002
0
0.030918012
0
0.037278747
0
0.051195276
0
0
0
Galveston
0.033856739
0
0.041710519
0
0.025004711
0
0.015351589
0
0.249587379
0
0.056747051
0
0.024143087
0
0.019297151
0
0.567751219
0
0.032836887
0
0
0
Harris
0.068267332
0
0.084559408
0
0.050418468
0
0.028471701
0
0.517411736
0
0.117549281
0
0.047228963
0
0.029968099
0
0.03613341
0
0.049622373
0
0
0
Liberty
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
M
ontgom
ery
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
W
aller
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Hardin
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Jefferson
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Orange
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Collin
0.002039135
0
0.003716345
0
0.001505992
0
0.005950953
0
0.002481478
0
0.000717051
0
0.019166247
0
0.07668094
0
0.00086441
0
0.004000199
0
0
0
Dallas
0.004539471
0
0.004683963
0
0.003352602
0
0.00774211
0
0.002085611
0
0.00068106
0
0.007502816
0
0.026717045
0
0.007524933
0
0.040370454
0
0
0
Denton
0.00047388
0
0.000872802
0
0.000349982
0
0.001396994
0
0.000585443
0
0.000168971
0
0.00454374
0
0.018187155
0
0.000186605
0
0.000849405
0
0
0
Tarrant
0.012162492
0
0.012266309
0
0.008982543
0
0.020308652
0
0.005316504
0
0.001752506
0
0.017326428
0
0.060216761
0
0.020603444
0
0.110647237
0
0
0
Ellis
0.003279814
0
0.003307809
0
0.002422289
0
0.005476558
0
0.001433682
0
0.000472592
0
0.004672353
0
0.016238427
0
0.005556053
0
0.029837824
0
0
0
Johnson
0.000286058
0
0.000526868
0
0.000211267
0
0.000843297
0
0.000353404
0
0.000101999
0
0.002742835
0
0.010978701
0
0.000112645
0
0.000512745
0
0
0
Kaufm
an
0.006325453
0
0.006379446
0
0.004671629
0
0.010562096
0
0.002765
0
0.000911441
0
0.009011105
0
0.031317452
0
0.010715411
0
0.057545265
0
0
0
Parker
0.000217489
0
0.000400576
0
0.000160626
0
0.000641157
0
0.000268692
0
7.75498E-05
0
0.00208537
0
0.008347076
0
8.56434E-05
0
0.000389838
0
0
0
Rockwall
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Henderson
0.000819895
0
0.000826893
0
0.000605529
0
0.001369042
0
0.000358395
0
0.00011814
0
0.001168005
0
0.004059317
0
0.001388914
0
0.007458924
0
0
0
Hood
0.01252711
0
0.012634039
0
0.009251829
0
0.020917482
0
0.005475887
0
0.001805044
0
0.017845854
0
0.062021991
0
0.021221112
0
0.113964315
0
0
0
Hunt
0.006187558
0
0.006240374
0
0.004569788
0
0.010331844
0
0.002704724
0
0.000891572
0
0.008814664
0
0.030634735
0
0.010481817
0
0.056290785
0
0
0
El Paso Area
El Paso
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Bexar
0.033413751
0
0.051775843
0
0.024677545
0
0.090663423
0
0.001141841
0
1.143571754
0
0.046873844
0
0.004669544
0
0.000519582
0
0.002503865
0
0
0
Com
al
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Guadalupe
0.002000467
0
0.076378745
0
0.001477434
0
0.133848731
0
0.001237133
0
0.003554796
0
0.001061766
0
0.001855699
0
0.000401718
0
0.001835165
0
0
0
W
ilson
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Bastrop
0.004502334
0
0.171901148
0
0.003325174
0
0.301245466
0
0.002784342
0
0.008000571
0
0.002389654
0
0.004176513
0
0.000904124
0
0.004130298
0
0
0
Caldwell
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Hays
0.002458599
0
0.093870431
0
0.001815785
0
0.164501762
0
0.001520452
0
0.004368889
0
0.001304924
0
0.002280677
0
0.000493717
0
0.00225544
0
0
0
Travis
0.000510007
0
0.299602906
0
0.000376663
0
0.033939476
0
0.000334709
0
0.000906121
0
0.000271138
0
0.000471744
0
0.000103327
0
0.000467336
0
0
0
W
illiam
son
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Gregg
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Harrison
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Rusk
0.000685965
0
0.00069182
0
0.000506616
0
0.001145408
0
0.000299851
0
9.88414E-05
0
0.000977211
0
0.003396227
0
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0
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0
0
0
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0
0
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0
0
0
0
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0
0
0
0
0
0
0
0
0
0
0
Nueces
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0
0.004556851
0
0.168069652
0
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0
0.001680888
0
0.001626796
0
0.046792036
0
0.007246366
0
0.001609426
0
0.008283395
0
0
0
San Patricio
0.050313351
0
0.001007478
0
0.037158653
0
0.001683113
0
0.000371629
0
0.00035967
0
0.010345288
0
0.001602105
0
0.000355829
0
0.001831382
0
0
0
Victoria Area
Victoria
0.021836736
0
0.002215582
0
0.016127403
0
0.003612695
0
0.001199621
0
0.000555389
0
0.52545648
0
0.032412721
0
0.000476855
0
0.002254849
0
0
0
Andrews
2.47421E-05
0
2.49533E-05
0
1.82731E-05
0
4.13138E-05
0
1.08153E-05
0
3.56511E-06
0
3.5247E-05
0
0.000122499
0
4.19135E-05
0
0.000225089
0
0
0
Angelina
0.00031082
0
0.000313473
0
0.000229554
0
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0
0.000135867
0
4.47864E-05
0
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0
0.001538876
0
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0
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0
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0.000595392
0
0.001096604
0
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0
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0
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0
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0
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0
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0
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0
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0.001939725
0
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0
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0
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0
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0
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0
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0
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0
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0
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0
0.001655986
0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
0.000815354
0
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0
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0
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0
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0
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0
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0
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0
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0
0.000415633
0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
0.082844655
0
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0
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0
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0
0.001148571
0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
0.003198756
0
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0
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0
0.02042738
0
0
0
M
itchell
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
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0
0.000417022
0
0.000942846
0
0.000246823
0
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0
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0
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0
0.000956532
0
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0
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Palo Pinto
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0
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0
0.002368511
0
0.009454195
0
0.003962005
0
0.001143513
0
0.030749889
0
0.123082087
0
0.001262858
0
0.005748375
0
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Pecos
4.09677E-05
0
4.13174E-05
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3.02565E-05
0
6.84069E-05
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0
5.83617E-05
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0
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0.000737708
0
0.000835096
0
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0
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0
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0
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0
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0
0.001866305
0
0.191632518
0
0.003397737
0
0
0
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0
0
0
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0
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0
Titus
0.005696437
0
0.005745061
0
0.004207073
0
0.009511781
0
0.002490043
0
0.000820806
0
0.008115023
0
0.028203184
0
0.00964985
0
0.051822854
0
0
0
Tom
 Green
0.001482448
0
2.96846E-05
0
0.001094854
0
4.95918E-05
0
1.09498E-05
0
1.05974E-05
0
0.000304817
0
4.72049E-05
0
1.04843E-05
0
5.39604E-05
0
0
0
Upton
3.11661E-05
0
3.14322E-05
0
2.30176E-05
0
5.20405E-05
0
1.36234E-05
0
4.49076E-06
0
4.43986E-05
0
0.000154304
0
5.27959E-05
0
0.000283531
0
0
0
W
ard
0.018559529
0
0.01871795
0
0.013707039
0
0.030990277
0
0.008112796
0
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0
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0
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0
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0
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0
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0
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0
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0
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0
0.000898531
0
0.008883468
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0
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0
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0
0
0
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1.189130767
0
1.629360006
0
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• Procedures developed to the energy savings achieved due to the 
implementation of IECC 2000/2001 for residential construction in 
the 41 non-attainment and affected counties in Texas.
– eCALC developed under EPA funding
• Linked with EPA eGRID to calculate annual and OSD 
emissions reduction.
• Residential, commercial and renewable simulation models with 
measured weather data from 1999 to 2003 available. 
– Verification of the residential simulation model under progress 
with measured data and calibrated simulation
– TCEQ is considering submitting  EE/RE as part of State SIP
• Other states investigating Texas EE/RE procedures.
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